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Millennials, born between 1985 and 2000, are portrayed as a generation of liberal urbanists in 
mainstream media. Many planners believe that Millennials are leading the re-urbanization of 
U.S. cities, reversing the long-lasting trend of suburbanization. However, empirical evidence on 
Millennials’ travel behavior and location choices is mixed, with many studies suggesting that the 
urban-revival led by Millennials is more likely to be transitory. 
This thesis investigates the mobility patterns of Millennial and Generation X (born between 1965 
and 1985) households in the Chicago Urbanized Area between 2006 and 2015. I also examine 
how young adults’ preferences for urban built environment shift with their stage of life while 
controlling for other neighborhood characteristics and individual household characteristics.  
Compared to previous literature, this research adopted an innovative data source, InfoUSA 
Historical Consumer database. It contains rich information of households’ mobility patterns, 
which allows us to test competing hypotheses on Millennials’ location choices. Moreover, this 
thesis fills the gap in current literature by operationalizing a rich set of built environment factors 
that reflect different dimensions of urbanism.  
Two analysis methods are adopted in this paper. I first cluster neighborhoods in the research area 
based on built environment characteristics and visualize the mobility flows of young adult 
households. Then I conduct a discrete choice model to statistically test what location factors 
affect the location choices of Millennial households and Generation X households. This research 
finds that:  
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1) Contrary to what has been portrayed in mainstream media about Millennials, they don’t differ 
greatly from prior generations in terms of location choice. In the urbanized area of Chicago, the 
re-concentration of Millennials in the central city has not offset the trend of suburbanization.  
2) The discrete choice model result supports the idea that Millennials’ location choices are driven 
by their economic constraints instead of their lifestyle preferences. The housing market 
characteristics, rather than the built environment factors, play greater roles in driving 
Millennials’ location choices.  
3) Life stage and economic status greatly affect Millennials’ location preferences. Millennials, 
when they are young, poor and single, are more likely to reside in the central city. However, 
when they step into full adulthood and gain more economic power, their behavior resembles that 
of Generation X.  
4) Neighborhood amenity level is found to be very powerful in attracting households, especially 
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The Millennials of America (born between 1980 and 2000) have drawn a lot of attention and 
controversies from planning scholars. On the one hand, as the largest population group in the US 
today, they occupy more than one-third of the US working population, exceeding the Generation 
X (Zhong & Lee, 2017). Therefore, Millennials’ preferences and decisions have considerable 
impacts on the cities in the United States. On the other hand, media are portraying Millennials as 
a different generation compared to the Generation X and Baby Boomers. They are not only 
liberal, tech-savvy and socially-conscious, but are also urbanists who are leading the urban-
revival in the US cities (“Millennials Prefer Cities,” 2014, “New Urbanism provides city life,” 
2017; Waldo, 2009; Walker, 2016). 
However, scholars and planners have told us a different story using empirical evidence. Research 
has found that Millennials’ preferences to urban living are simply a result of their economic 
struggling. Thus, the uptick in urban growth is likely to be transitory because Millennials will 
mirror the behavior of Generation X and Baby Boomers when they gain economic power 
(Blumenberg, Ralph, Smart, & Taylor, 2016; Garikapati, Pendyala, Morris, Mokhtarian, & 
McDonald, 2016; Myers, 2016).  
The discourse of Millennials’ behavior has centered on the travel behavior of the Millennials 
(Blumenberg et al., 2016; Garikapati et al., 2016; Manville, King, & Smart, 2017; McDonald, 
2015; Zhong & Lee, 2017). Scholar found that Millennials have been making fewer trips, 
owning fewer cars, and showing a higher preference for alternative modes of travel, which is in 
sharp contrast with the Generation X and Baby Boomers (Davis, Dutzik, & Baxandall, 2012; 
Garikapati et al., 2016). Millennials are found to be the leading forces in the decline of the 
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driving behaviors among all Americans in recent decades (Manville et al., 2017). While 
celebrating the progress in mitigating the long-lasting auto-dependence in the US, planners and 
scholars also question the underlying drivers of this driving downturn. Two explanations prevail: 
one that focuses on Millennials changing mentality that favors more economically and 
environmentally sustainable travel options; and the other focusing on their economic hardship, 
which results in the inability to afford the affluent living (McDonald, 2015).  
Correspondingly, if Millennials are abandoning driving voluntarily, they should exhibit location 
choices that prefer places where the built environment is compact, walkable, bikable and offers a 
variety of transit options (Davis et al., 2012). However, whether this is valid or not remains 
unknown. Are Millennials moving to cities?  
A brief look at the distribution of the young population (25-34 years old) in three different years 
in Chicago tells us that there have been larger shares of young adults in the central city in 2010 
than ten and twenty years ago when Generation X and Boomers were young. However, this 
could be due to the fact that Millennial generation is larger in its cohort size (Millsap, 2017). 
More importantly, if Millennials are urbanists, are their location choices driven by their 
economic concerns or by the changing mentality? Do Millennials have tastes for a high level of 
urbanism, or are they simply looking for places that are affordable? Many planners have 
expected that Millennials would stand at the frontier of the urban revival. However, if the actual 
drivers of their location choices tell us a different story, planners’ hope may never come true.  
Most research works on Millennials’ location choices are speculative or conducted at the 
aggregated level. This thesis fills this gap in the existing literature by analyzing households’ 
location choices at the disaggregated level. I investigate the location choices and mobility 
patterns of the Millennial and Generation X population in the Chicago Urbanized Area for the 
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period 2006-2015 using a unique mobility dataset, the InfoUSA Historical Consumer database. 
This dataset allows me to conduct an individual household level analysis with fine-scale 
residential location information. 
 
 
Figure 1 Share of the 25-34 Age Group in the Census Tract. Darker color indicates higher 
decile.  
 
Two methods are adopted in the paper for the analysis of the location choices and mobility 
patterns. First, I will describe and visualize the mobility patterns of Millennials (born between 
1980 and 2000) and Generation X (born between 1965 and 1980). The descriptive analysis 
illustrates how Millennials and Generation X move into or out of different types of 
neighborhoods and how their mobility patterns differ from each other. Then, to statistically 
verify the hypothesis, I will conduct a series of discrete choice analyses to test several competing 
hypotheses regarding Millennials' location preferences. Various location factors are tested 
including: physical characteristics of the built environment (i.e., density, street connectivity, and 
land use mix), access to alternative transportation modes (i.e., walking, biking, and public 
transit), and consumption amenities (e.g., cafes, bars, and cultural facilities) as well as job 
1990: Late Boomers   2000: Generation X  2010: Young Gen X 
and Old Millennials  
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accessibility, housing market conditions, and other demographic attributes of the neighborhood. 
This paper investigates whether neighborhood built environment factors (compactness, 
accessibility, and consumption amenity) or economic factors (job accessibility, housing cost and 
availability) play more important roles in attracting Millennials, after controlling for 
demographic and socio-economic variables at the tract level. These two methods complement 
each other well. The descriptive analysis visualizes the mobility patterns of the entire data 
sample. The discrete choice model allows us to single out each variable of interest while 
controlling for other factors, and then test its impact on households’ location choice.  
The descriptive analysis and discrete choice model used in this paper have several strengths. 
First, compared to traditional research that uses demographic data from Census, IPUMS or other 
surveys, it applies a commercial dataset that covers a considerably large sample of individual 
households and their residential locations (sample size ~ 30 million households for 10 years). 
The dataset is longitudinal in nature and captures the geographical coordinates for both the year 
before the move and the year after. Thus, the paper models the relative changes of neighborhood 
characteristics during a residential move, which helps to control for self-selection effects. 
Moreover, even though the household information recorded in the dataset is limited, it still 
includes income level, marriage status and household compositions, which enables us to model 
the impacts of life events on the location choices. Last, this paper applies the pioneering web 
scraping technology to Google API, Walkscore and goodschool.org. It operationalizes factors 
such as neighborhood amenity level, accessibility of alternative travel modes and school quality, 
and then tests their effects in attracting different households. 
The next part of the paper will examine the literature on the increasingly heated discourse of 
Millennials’ behaviors, as well as the evolution of theories regarding households’ residential 
5 
 
location choices. The third part will introduce the InfoUSA data and other neighborhood 
characteristics data that are used in the paper. It will also discuss the methods used in the analysis 
and the hypotheses that will be tested in the model. The fourth part will visual and compare the 
mobility patterns of Millennial and Generation X households. Then in the fifth part, the paper 
will turn its focus to the results of the discrete choice model, which shows the statistical 
relationship between various neighborhood characteristics and households’ location choices. The 




2. Literature Review 
What do we know about Millennials and their location choices? In this section, I will first review 
the previous research in Millennials’ preferences and behavior. Then I will introduce the 
evolution of location choice theory and modeling techniques, especially focusing on how 
different theories have accounted for the life cycle effects, which are directly related to 
Millennials’ location choices.  
 
2.1. Millennials’ Preferences and Behavior 
 
Millennials’ Travel Behavior 
Most of the recent research focuses on the travel behavior of the Millennials, especially on their 
declining car ownership and driving behavior compared with the Generation X and Boomers 
(Blumenberg et al., 2016; Davis et al., 2012; Garikapati et al., 2016; McDonald, 2015; Zhong & 
Lee, 2017). Scholars have developed different theories to explain the changes in behavior, 
namely, the increasingly strict licensing rules, the impacts of the economic recession, the 
growing use of information and communication technology and Millennials’ delayed transition 
to adulthood (Blumenberg et al., 2016). Among these, the debates center on whether the driving 
downturn is driven by their economic concerns or by their changing mentality. Some scholars 
argue that the economic inability to afford a motor vehicle and driving is the major reason. They 
also point out the Millennials have delayed their progress in the life cycle due to a lack of 
economic resources (Blumenberg et al., 2016; Garikapati et al., 2016; McDonald, 2015). Others 
have also investigated the possibility of Millennials’ changing lifestyle and attitudes that show 
stronger preferences for urban living and a carless lifestyle. They found that aside from the 
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economic hardship, the lifestyle and attitude changes have also contributed to the driving 
downturn (Davis et al., 2012; McDonald, 2015; Zhong & Lee, 2017).  
The key question here is whether Millennials stepping into their 30s and taking on increasing 
economic stability, marriage, and children will alter their travel behavior patterns and revert to 
driving their own vehicles. If their behavior is driven by their unique mentality, planners can 
expect to see sustained re-urbanization supported by a more sustainable multi-modal 
transportation system continuing into the coming decades (Davis et al., 2012). Otherwise, 
Millennials' seemingly unique location and travel choices are more likely an outcome of their 
economic struggles and delayed life cycle events, suggesting that the current uptick in urban 
growth is transitory.  
Finding an answer to the above question is highly relevant, not only for the transportation 
industry but also for city and transportation planners, demographics researchers, transit 
operators, and policy-makers, as the Millennials have become the largest population group in the 
US (75 million in 2015) (McDonald, 2015, p.2). Their mentality and behavior patterns have 
profound impacts on the landscape of cities in the United States. 
 
From Travel Behavior to Location Choices 
Although the literature is paying increasing attention to Millennials, less attention is given to 
their residential location choices and mobility patterns. Some scholars have found there has been 
a growing demand for living in dense, mixed-use, walkable, and transit-accessible city 
neighborhoods (Davis et al., 2012; Millsap, 2017; Myers, 2016). Aside from the desirable 
attributes of urban areas and high accessibility to a range of transport, neighborhoods with more 
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amenities that support ‘social, entertainment, and shopping activities’ are also attracting young 
households (Lee and Lee, 2017). This shift in demographic preferences is a potential opportunity 
to ease massive urban congestion by reducing the auto-dependency that has prevailed in most US 
cities since the 1950s (Lee and Lee, 2017). Capitalizing on the shift in location choice among 
young adults, many housing and transportation policies, transit investments, and transit-oriented 
developments are targeting the young population, with the hope of bringing the population back 
to the city and revitalizing downtown. However, the extent to which Millennials’ location 
preferences divert from those of the prior generation is still not clear. Do they really prefer city 
living, and have they really abandoned the auto-oriented suburbs? Furthermore, even if they do 
have a unique preference, the question for the travel behavior experts still holds here: is it due to 
their economic hardship or delayed transition towards adulthood, or is it due to their different 
mentality? There has been research questioning the effects of Millennials location preferences 
when considering the bigger picture of economic turnover and housing markets (Myers, 2016). 
Other research conducted empirical analysis and found that the concentration of educated 
Millennials at the urban center is mostly attributed to a composition effect rather than preference 
change (Millsap, 2017). It also questions if Millennials will stay in the city when they age 
(Millsap, 2017, p. 25).   
 
2.2. Residential Location Choice Theories and Impacts of Life Cycle  
 
How do life cycle effects affect households’ location choices? A typical household is formed by 
marriage, then it moves through the life stages including childbirth, childrearing, children 
leaving the household, retirement of parents and eventually, the death of the household members 
(Krizek & Waddell, 2002; McCarthy, 1976). Traditional utility maximization theory, introduced 
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by Alonso (1964), centers on the job accessibility, without accounting for the different life stages 
of households. In the theory, households only face the tradeoff between housing cost and 
commuting cost. They are supposed to reside as close as possible to the job center to minimize 
the commuting cost, or they can live further to the jobs for a lower rent (Alonso, 1964). 
Therefore, the location choices are solely “economically-determined”, regardless of the 
heterogeneities among households and neighborhoods (Montgomery & Curtis, 2006).  
Another major theory, called “Tiebout theory”, implicitly accounts for the impact of life stage by 
considering households’ changing preferences towards local services. In the theory, households 
choose a neighborhood to live in because the particular package of ‘local public services and 
taxes’ of that neighborhood best fits the households’ preferences (Tiebout, 1956). Some 
subsequent research found the theory valid in explaining the dynamics of urban governance and 
residential mobility, where households ‘vote with their feet’ to neighborhoods with better 
schools, medical care, cultural facilities and other social services (Dowding  Peter and Biggs, 
Stephen, 1994; John, Dowding, & Biggs, 1995; Reschovsky, 1979).  
However, both theories face criticism in many aspects, one of which being the ignorance of other 
important determinants in the residential location choices and diverse households’ tastes 
(Friedman, 1981; Montgomery & Curtis, 2006). In the reality, instead of being simply 
determined by economic factors, scholars argue that household’s residential location choice is a 
more complicated, multidimensional trade-off, and is largely ‘social in nature’ (Phe & Wakely, 
2000). Physical accessibility and local public services affect the residential location choice as 
influencing factors rather than defining forces, and a bundle of other factors comes into play, 
especially households’ social status and the ‘social perception of the dwelling quality’ 
(Friedman, 1981; Montgomery & Curtis, 2006; Phe & Wakely, 2000). Moreover, residential 
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location choices are conditioned upon households’ stages of life cycle. Households will sacrifice 
some level of accessibility or local services to prioritize other desirable neighborhood qualities, 
which will reflect their household size, age, household composition, marriage status and other 
life stage factors (Kim, Horner, & Marans, 2005; Montgomery & Curtis, 2006).  
Another criticism argues that the conventional models fail to account the ‘discrete’ nature of the 
location choices. Assuming a continuous distribution of alternatives, the utility maximization 
model and Tiebout model are both based on marginal analysis, which thus diverts from the 
reality where the households’ location is an ‘all or nothing choice’ (Friedman, 1981). The 
discrete choice model developed by McFadden (1978), explicitly models the decision-making 
process among discrete alternatives and takes the aforementioned variations in households’ tastes 
and neighborhood qualities into consideration (Friedman, 1981). The discrete choice model, first 
introduced to model the travel behavior, has been widely used by a great number of researchers 
in studying the location choices to test the impacts of a variety of location factors (Schirmer, Van 
Eggermond, & Axhausen, 2014). The model assumes the utility of one location is determined 
collectively by a group of location attributes, and simulates the decision-making process by 
assuming households choose the place whose utility is the greatest in the choice set (Ben-Akiva 
& Lerman, 1985; McFadden, 1978). Many models explicitly take the life cycle effects into 
account by interacting the household characteristics with the location variables, and report the 
estimations of the interaction terms (Schirmer et al., 2014). In the subsequent paragraphs, I will 
discuss the findings in the previous literature about how changes of life stages affect the location 
choices of young adults. Most of the findings discussed below are drawn from research that 
applied discrete choice modeling, while some conventional theories are also included.  
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First, life cycle affects households’ residential location choices by changing their demand for 
space. Young adults have ‘minimal demand for spaces’ (Stapleton, 1980). As the household size 
increases with the birth of new kids, the need for space drastically increases. It peaks when the 
parents are in their middle age, and then decreases with the parents aging and the kids leaving the 
family (McCarthy, 1976). Eventually, young adults often reside in the rental apartments, which 
locate centrally in the city, while they move to large suburban single-family dwelling units when 
the family size increases (Stapleton, 1980). 
Life cycle also affects households’ preferences towards certain neighborhood characteristics. 
Marriage and having kids, marking the ‘milestones’ in the life cycle, greatly alter people’s 
perception towards the neighborhood quality (Kim et al., 2005; Krizek & Waddell, 2002). For 
example, even most of the research report negative effect of density on location choices, research 
that separates households by their life stage find that, households, after getting married and 
having kids, have more significant negative attitude towards high neighborhood density  (de 
Palma, Motamedi, Picard, & Waddell, 2005; J. Y. Guo & Bhat, 2007; Lee, Waddell, Wang, & 
Pendyala, 2010; Pinjari, Pendyala, Bhat, & Waddell, 2011; Zondag & Pieters, 2005). Similarly, 
land use mix is found to attract young households, but not for households at later stages of the 
life cycle (J. Y. Guo & Bhat, 2007; Waddell, 2006). Most research reported positive relationship 
between households’ location choices and the availability of neighborhood consumption 
amenities, but the power decreases when households start to have kids (J. Guo & Bhat, 2001; J. 
Y. Guo & Bhat, 2007; Lee et al., 2010; Pinjari et al., 2011; Zondag & Pieters, 2005). Instead, 
households with kids are found to specifically value the availability of open space and the  
‘quality of the natural environment’ (Chen, Chen, & Timmermans, 2008; Kim et al., 2005). 
Another great shift of the location preference associated with the life cycle is the attitude towards 
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school quality. It is found that all households are more likely to be attracted to neighborhoods 
with decent schools, but the effects are stronger to households with kids (Chen et al., 2008; J. 
Guo & Bhat, 2001; Kim et al., 2005; Montgomery & Curtis, 2006).  
In all, the literature has conducted extensive research on households’ location choices, reaching 
diverse conclusions. However, there has been a limited amount of research specifically 
investigating the effects of the built environment characteristics on households’ location choices, 
compared with other dimensions of household behaviors (Schirmer et al., 2014). This research 
will fill in this gap by operationalizing a rich set of the neighborhood built environment in the 
model. Moreover, few previous research works explicitly target themselves at the emerging 
generation of Millennials and their distinct location preferences. Compared to the recent debates 
on Millennials’ travel behavior, most of the questions on their location choices remain unknown.  
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3. Research Design, Data and Methodology 
3.1. Hypotheses and Questions 
 
Location choices and travel behavior can be co-correlated to each other. The built environment 
determines the travel destinations and transportation options available in a neighborhood, and 
thus affects households’ travel behavior. Households living in the traditional suburbs usually find 
themselves left with few options aside from driving. And a household with a strong preference 
towards active transportation will self-select into neighborhoods that offer those options. 
However, compared to the well-studied travel behavior of Millennials, the myths behind 
Millennials location choices remain to be uncovered.  
This thesis aims at migrating the framework and rationale of the previous literature on 
Millennials’ travel behavior into investigating their location choices and mobility patterns. 
Especially, this paper seeks to address the following questions:   
Question 1: Are Millennials leading the re-urbanization by moving to the central city? If they 
have already lived in the city, are they more likely to stay there and less likely to move into 
suburbs? 
Question 2: How do life and economic status changes affect Millennials’ location choices? Will 
Millennials change their location preference when they gain economic power and social 
stability?  
Question 3: What factors of a neighborhood do Millennials value in their location choices? 
Which is more important, the level of urbanism, the neighborhood consumption amenity, or the 
housing cost and school quality? 
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Those three questions are key to understanding Millennials’ location behavior and its impact in 
shaping cities. It also helps clarify the heated debate that centers on the dominant drivers of 
Millennials’ choices. In the subsequent analysis, if Millennials do show location choices that 
prefer urban living, and neither changes in their life status nor improvement in their economic 
ability alter such choice patterns, then it is reasonable to argue that they do possess mentality that 





Household Mobility Data  
I use a dataset that is rarely used in the current literature: InfoUSA Historical Consumer 
database. The data is initially designed for commercial use. But fortunately, it provides us with 
all the necessary information for investigating households’ location choices. It records the 
geographical coordinates of the residential location of almost all individual households between 
2006 and 2015 in the Chicago Metropolitan Area with a much greater coverage than traditional 
data sources. Besides, it has household information such as the income level, marriage status and 
the number of kids, which are essential to test the hypotheses.   
The data records the geographical location of a household over consecutive years. A residential 
move is defined as a change of the longitude and latitude of the residential address between two 
subsequent years. After excluding the data that do not indicate a change of residence, I derive a 
dataset featuring 1,066,840 moves. These moves are intraregional moves, in which both the 
origin and the destination are located within the Chicago Metropolitan Area. The data by itself 
15 
 
exclude the change of residential location within a single census tract, multiple residential 
changes of a household within a single year, and moves with an origin or destination outside of 
the Chicago Metropolitan Area.  
Even though the InfoUSA commercial dataset contains longitudinal records, the length that one 
household being recorded in the dataset and the number of moves both vary among households. 
Therefore, the dataset is treated as cross-sectional data for this research, with each residential 
move being a single observation in the sample. 
In coordination with the built environment data, only the data that are within Chicago Urbanized 
Area are adopted. The data are then stratified by the age of the household head to determine the 
generation of the household. By doing this, it is assumed that the household head has the power 
to make the location choice decisions. In this way, I acquire a total number of 185,034 for 
Millennial household moves and 382,887 for Generation X household moves. 
 
Tract-level Built Environment Variables  
For the built environment characteristics at the census tract level, I use three composite indices 
that have been operationalized in the research conducted by Lee and Lee (2017). These indices 
are compactness index, neighborhood amenity index and alternative mode index.  
Compactness index is an index developed by Ewing and Hamidi, measuring the degree of the 
compact development at the census tract level in 2010 by evaluating four factors: density, land 
use mix level, activity centering level and street accessibility (Ewing & Hamidi, 2014). It reflects 
the level of physical urbanism within a census tract.  
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Not only the physical compactness of a neighborhood matters, but also the availability of 
recreational and consumption amenities (Schirmer et al., 2014). To derive the amenity index, the 
information of the neighborhood consumption amenities, including cafes, bars, clubs, museums, 
art galleries and shoe stores are scraped from Google Maps using Google API. Then, Lee and 
Lee (2017) conduct a factor analysis on the density measures of each amenity for the univariate 
index. 
The alternative mode index is developed as a composite index of the walking, biking, and transit 
scores of each tract. It is scraped from the Walkscore website using the coordinates of the 
centroid for each census tract. 
For detailed explanations on building above three measures, please refer to Lee and Lee (2017). 
It is needed to point out the same caveat as Lee and Lee (2017) mentioned in their paper: the data 
were scraped from the above websites in 2017, while the moves represented in the InfoUSA 
were between 2006 and 2015. This inconsistency raises the issue of endogeneity due to fact that 
the neighborhood characteristics may change because of the influx or outflux of Millennials and 
Generation X. Hence, similarly to that paper, I will treat the results of the model as a depiction of 





Figure 2 Distribution of Key Variables in Chicago UA. Darker color indicates higher decile. 
 
Figure 2 shows the distribution of the three key built environment variables in the Chicago 
Urbanized Area. Both the compactness index and the alternative mode index show clear radial 
patterns. The level of the compactness and accessibility gradually decreases with the increase of 
the distance to downtown. Amenity index diverts from this pattern with a more geographically 
even distribution, indicating that many suburban tracts have also developed vibrant 
neighborhood businesses.  
The above three built environment variables are included in both the descriptive analysis and the 
discrete choice model. To better control the effects of the built environment on households’ 
location choices, in the discrete choice model, a variable measuring the distance of the tract to 
downtown Chicago is added. 
 
 
Compactness  Amenity level Alternative mode index 
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Other Tract-level Variables  
Most of the other tract-level variables, used as control variables, are obtained from American 
Community Survey (ACS) 5-year estimates from 2009 to 2016. These include demographic and 
socioeconomic variables such as % of the young population, % of non-white households, % of 
foreign-born population and % of the population with a bachelor degree or above. The 
following housing market variables are also included: tract median household income, % of 
owner-occupied housing units, % of multi-family housing structures and tract median rent.  
Besides, I also follow Lee and Lee (2017)’s research and control factors for job accessibility by 
transit and school quality. Job accessibility by transit, developed by EPA, is an index measuring 
the availability of the jobs accessible by transit services from each tract (Ramsey, Walters, & 
Jimenez, 2014). School quality is obtained by scraping data from Goodschool.org website and 
aggregating them to the census tract level. Both two variables play roles in attracting certain 
types of households. Even though there have been controversies in their effects (Schirmer et al., 
2014), since they are not the main focuses of this paper, those variables are thus put into the 
control group together with other tract-level variables.  
 
3.3. Methods   
 
Descriptive Analysis 
Descriptive analysis will be helpful to answer the Question 1 and Question 2 above. It aims at 
visualizing the mobility trajectories of households across different built environment types. 
Scholars have pointed out the possible synergistic and threshold effects of the built environment 
on household behavior: neighborhood built environment and amenities may only jointly alter 
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household behavior when they reach certain thresholds (Ralph, Voulgaris, Taylor, Blumenberg, 
& Brown, 2016; Turley Voulgaris, Blumenberg, Ralph, Taylor, & Brown, 2017). Following the 
authors’ nationwide typology analysis, I conduct a similar hierarchical cluster analysis using 
“Hclust” function in R with the aforementioned three built environment variables as inputs. Six 
types of the built environment are classified through this process, spanning from the densest and 
most vibrant inner Chicago to the less populated outskirts. Then, the R package “circlize” is 
applied to visualize mobility flows of households.  
 
Location Choice Model  
A common discrete choice framework is adopted to model the residential location choice, 
following the specification of previous research (Ben-Akiva & Lerman, 1985; McFadden, 1978). 
In the model, a household ℎ in the sample 𝐻 is assumed to make decisions within a choice set 𝐿 
that includes a n number of choices at different locations 𝑙1, 𝑙2 … 𝑙𝑛. Among the choices, there is 
the actual destination 𝑘 and a n-1 number of hypothetical non-chosen alternatives. The choice is 
thus made based on the assumption that the utility at the actual destination is greater than the 
utility at any other alternatives, which is written as: 
𝑈ℎ𝑘 > 𝑈ℎ𝑙 , 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑙 ∈ 𝐿 𝑎𝑛𝑑 𝑙 ≠ 𝑘   
And the utility at location 𝑙 can be written as: 
𝑈ℎ𝑙 =  𝛼𝑋𝑙 +  𝛽𝐻ℎ𝑋𝑙′ +  𝜀ℎ𝑙   
If a linear relationship between the neighborhood characteristics and the utility is assumed, 
where 𝛼 and β is coefficients to be estimated, 𝑋𝑙 is the vector of the alternative specific variables, 
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which are the observable neighborhood characteristics at the location 𝑙 in this case. 𝐻ℎ is a vector 
of the individual specific variables, here representing households’ social and economic status. 𝑋𝑙′ 
is a subset of 𝑋𝑙, representing a vector of key neighborhood variables. Interacting household 
characteristics 𝐻ℎ with neighborhood variables is the way that discrete choice model captures the 
variation in household tastes. It allows us to examine how different population groups respond to 
certain factors of built environment differently. 𝜀ℎ𝑙  is a vector of unobservable error terms at 
location 𝑙.  
The model then assumes an independent and identically distributed (IID) Gumbel distribution, 
the probability of the household choosing the location 𝑘 is: 
Pr(k) =
𝑒𝛼𝑋𝑘+ 𝛽𝐻ℎ𝑋𝑘′
∑ 𝑒  𝛼𝑋𝑙+ 𝛽𝐻ℎ𝑋𝑙′𝑛𝑙=1
 
The log-likelihood function is thus given as: 





= 1 𝑖𝑓 𝑘 𝑏𝑒𝑖𝑛𝑔 𝑐ℎ𝑜𝑠𝑒𝑛, = 0 𝑖𝑓 𝑛𝑜𝑡  
The coefficients α and β are estimated by maximizing this log-likelihood function.  
The key to the choice model is the creation of the choice set. It is unrealistic and problematic to 
generate a choice set that includes every census tract in the region, which violates the IID 
assumption of the error terms and adds irrelevant choices to households (Cho, Rodriguez, & 
Song, 2008). To create a proper choice set, some research has adopted random sampling from all 
alternatives in the area (J. Guo & Bhat, 2001). Others have applied deterministic approaches, e.g. 
distance to employment and housing-affordability, to reduce the choices before sampling, for the 
consistency and an unbiased estimation (Cho et al., 2008).  
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Balancing the efficiency and accuracy of the model, and accounting for the unique structure of 
the InfoUSA data, I apply the distance to the residential location after the move as a 
deterministic rule. Each household is given 4 alternatives that are randomly selected within a 10-
mile radius of the actual chosen location. The final sample consists of 2496 moves for Millennial 
households with 9984 alternatives, and 2492 moves for Generation X with 9968 alternatives. As 
each household faces a varying choice set containing more than one alternatives, the model is 
also called multinomial logit model. 
The independent tract-level variables included in the model are: geographical distance to 
downtown, compactness index, amenity index, alternative mode index, % of non-white 
households, % of foreign-born population, % of college-educated population, median household 
income, % of owner-occupied units, % of multi-family units, median rent, job accessibility by 
transit, elementary school quality and high school quality.  
One unique feature of the model is that it uses origin-destination differentials for all 
neighborhood variables, rather than simply the absolute values at the destination. As the 
characteristics of previous neighborhoods strongly affect households’ future location decisions, 
the differential term helps to control this effect. Also, the model captures the tradeoff among 
neighborhood characteristics when households compare options in their choice sets. Do I want to 
move to a neighborhood with better amenities and businesses, but paying higher rents? Or will I 
move to suburbs with better schools for my kids, sacrificing my own commutes? The model is 
tailored to simulate those decision-making processes. Previous research has also applied this 




4. Descriptive Analysis Results 
4.1. Identifying the Typology of Built Environment  
 
Hierarchical cluster analysis detects the typology of the built environment in the Chicago 
Urbanized area, with three built environment attributes as inputs – compactness index, amenity 
index and alternative mode index. The number of clusters needs to be pre-determined. After 
attempting several scenarios with the “Hclust” function in R, I decided that 6 number of clusters 
fits best with the analytical goals of this thesis.  
Figure 3 Built Environment Typology in Chicago UA 
The function, as shown above in Figure 3, identifies three urban clusters, two suburban clusters, 
and one less-populated cluster (airport, waterfront, and farmland, etc.), spanning from the 
densest and most accessible built environment to the least. Table 1 shows the mean value of 
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three indices for the census tracts within each cluster. The clusters are thus named according to 
their mean values of attributes and their geographical distributions. 
Table 1 Cluster and Mean Value of the Attributes 
Cluster Count Compact Amenity Alternative Mode Name 
1 123 1.08 1.95 1.42 Inner City 
2 260 0.73 0.48 1.05 Mix Use Dense Urban 
3 447 0.5 -0.85 0.78 Struggling Urban 
4 297 -0.11 0.8 -0.78 Mix Use Suburbs 
5 466 -0.7 -0.45 -0.97 Auto-Oriented Suburbs 
6 25 -4.78 0.5 0.11 Less Populated 
 
Within the three urban clusters, Inner City, consisting of the Chicago downtown and surrounding 
areas, has the highest mean values in all three indices. Mix Use Dense Urban is a compact urban 
mixed-use area with decent active transportation level. Struggling Urban, geographically 
concentrated on the south part of the city, comprises neighborhoods that are spatially close to the 
city center but have very struggling neighborhood commercials. In terms of the two suburban 
clusters, Mix Use Suburbs is a cluster for suburban mixed-use districts which have relatively 
high compactness, walkability, bikability and transit accessibility. Its average amenity level even 
exceeds that of Mix Use Dense Urban. Those neighborhoods are mostly located along rail lines 
or highways. Auto-Oriented Suburbs, having the greatest amount of census tracts in the area, is 
typical automobile-oriented suburban residential development with a very low availability of 
alternative transportation modes. The rest 25 census is large land that is for special use or rarely 
populated land on the outskirts of the area. The rest of the analysis in this paper will be based on 
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this neighborhood typology. It is now possible to examine how households of different 
generations move across neighborhood types, thus compare their mobility trajectories in Chicago 
Urban Area. 
 
4.2. Calculating the Moves  
 
How do Millennials and Generation X move into and out of different types of neighborhoods? 
Table 2 below presents the total count of moves by each cluster.  
 
Table 2 Total Count of Household Moves by Cluster 
 
 
The above table shows clear patterns of how the two age groups move. Suburbanization has 
ruled the Generation X households. A great number of Generation X members have been moving 
# of HH Moves Millennials Generation X 
Neighborhood Type Move out Move in 
Net  
move-in 
Move out Move in 
Net  
move-in 
Inner City 47338 44812 -2526 64815 54502 -10313 
Mix Use Dense Urban 29618 30334 716 56452 53189 -3263 
Struggling Urban 24455 24202 -253 55833 54598 -1235 
Mix Use Suburbs 33686 32268 -1418 83514 86250 2736 
Auto-Oriented Suburbs 43489 47204 3715 110121 121287 11166 
Less Populated 6448 6214 -234 12152 13061 909 
Total 185034 185034 0 382887 382887 0 
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out from the three urban clusters: Inner City (-10313), Mix Use Dense Urban (-3263), Struggling 
Urban (-1235). And the Auto-Oriented Suburbs (+11166), with the least level of density, 
compactness and consumption amenity, has been gaining considerable numbers of the 
Generation X households.  
Compared to Generation X, who seem to quickly abandon the urban neighborhoods, Millennials 
have shown a slower speed in suburbanization, with a smaller population reduction in Inner City 
(-2526) and a population gain in Mix Use Dense Urban (+716) household population. The influx 
into suburbs is also smaller in the volume compared to that of Generation X (+3715 in Auto-
Oriented Suburbs, and negative net move-in for Mix Use Suburbs). However, Millennials have 
not been able to reverse the sweeping trend of suburbanization in Chicago, with the Inner City 
still being the tract with the greatest outflux and Auto-Oriented Suburbs still being the tract with 
the greatest influx. 
This paper is not only interested in the net move counts, but are also in how many households in 
the two age groups move from one type of built environment to another. For example, it is 
important to know where those 1418 net out-migration of Millennial households from Mix Use 
Suburbs have gone. The mobility trajectory may be entirely different depending on whether they 
move to the single-family house in remote suburbs or to downtown Chicago. The chord diagrams 
below that were made with the ‘circlize’ package in R visualize these important mobility flows 






4.3. Mobility Patterns of Millennial and Generation X Households 
 
The Figure 4 below shows the mobility flows between all the pairs of any two clusters, which are 
supposed to have 6×6=36 lines. However, the lines with move numbers below the 25-percentile 
are eliminated for simplicity. The thickness of the line indicates the volume of the move. The 
color indicates the direction of the move, with the origin cluster brings its color to the destination 
cluster. Moreover, the colors of blue and green represent urban and suburban clusters, 
respectively. 
 
Figure 4 Mobility Flows of Millennials (Left) and Gen X (Right) 
 
Some distinctive trends of the two groups’ mobility patterns can be seen in the flows. First, large 
volumes of moves have both their origins and destinations within a single built environment, 
especially for clusters such as Auto-Oriented Suburbs, Inner City, and other large clusters. This 
might be because people are more likely to move to neighborhoods physically close to their 
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origins, or it might be due to their preferences for a similar built environment. In another word, 
households’ built environment choices are very likely to be contingent upon the previous built 
environment that they have resided in. The only exception is the Struggling Urban, where the 
population turnover has been higher than other clusters. 
In terms of moves that go beyond the same cluster, the thickest lines represent moves that go to 
similar built environment types, e.g., between Mix Use Suburbs and Auto-Oriented Suburbs, 
between Inner City and Mix Use Dense Urban. Fewer households have moved across the urban-
suburban division, reflecting in the very thin lines from blue to green and vice versa. Especially, 
very few households have moved from one end of the spectrum, e.g., Inner City, to the other end, 
e.g., Auto-Oriented Suburbs.  
In comparing the patterns between Millennial households and Generation X households, the 
biggest difference to emerge is that Millennial households have a much larger number of moves 
into/out of urban neighborhoods. However, after a closer look, the larger flows are mainly due to 
Millennials’ larger number of inter-urban moves. In other words, Millennials are more likely to 
move within urban tracts if they have already lived in those places. But unfortunately, urban 
living is not able to attract more Millennials than Generation X to move from suburban clusters 
to urban clusters, as the thickness of those lines is basically similar in the two graphs. In all, it is 
found that Millennials have a larger proportion living in the dense, accessible urban areas, and 
they have been more likely to stay in the city compared to Generation X. However, the 
preference is not strong enough to reverse the sweeping trend of suburbanization.  
To clearly show the relative household gain/loss, the graphs below in Figure 5 is presented for 





Figure 5 Net Mobility Flows of Millennials (Left) and Gen X (Right) 
 
With only one line indicating the net flow between two clusters, the net chord diagrams above 
once again prove previous observations. Households of both generations have been moving from 
the dense side of the built environment spectrum to the less dense side, suggesting similar 
location preferences of Millennial households and Generation X households. 
Looking at the outflows from the Inner City, in terms of the net migration, a larger share of 
Millennial households has migrated to the Mix Use Dense Urban cluster, while more Generation 
X have flowed directly into suburbs, which suggests that Millennials are more likely to stay in 
the city.  
However, the story is different if we look at the moves between the two suburban clusters. In 
both graphs, the households flow from the Mix Use Suburbs into the Auto-Oriented Suburbs, 
where the built environment is less compact and the neighborhood business is much less vibrant. 
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Surprisingly, even though the pattern can be identified in Generation X as well, the trend is much 
stronger in Millennials households. 
In all, the net flow maps reveal contradicting patterns of Millennials’ residential mobility. Under 
the big picture of suburbanization, Millennials tend to be more reluctant to migrant away from 
the city. However, at the same time, they have also been more inclined to the single-family 
housing development in the suburbs. These disparate patterns inspire us to further look at the 
heterogeneity within the Millennial households. The data sample encompasses a large sample of 
households over the 10-year period, with a great variety of their age status, household 
composition, marriage status, employment status and income level, which all affect their 
decisions of where to live. Therefore, it is advisable to further break down the group of 
Millennials. If Millennials, in general, don’t display the expected strong preferences to urban 
living, will some subgroups of them, e.g. unmarried households, non-kid households, low-
income households, prefer the city more than others?   
 
4.4. Visualizing the Impacts of Life Stage Effects and Economic Factors  
 
Through the above analysis, Question 1 is addressed. It is already known that Millennials in 
Chicago do not have significantly stronger preferences to live and stay in the cities. This section, 
instead, addresses the Question 2 by analyzing how life event and economic status alter the 
trajectories of Millennial households’ location choice. Three life event factors will be discussed 




Especially, if Millennials are voluntarily abandoning the auto-ownership and suburban living, 
their location choices should be consistent regardless of their life and economic status changes. If 
they enjoy living in the city, they should keep living there even after they get married, have kids, 
find a better job and get a promotion. If not, their location choices are more likely to be driven by 
their economic constraints.  
 
Life Status: Transition into Adulthood Greatly Alters Millennials’ Location Choice 
Strong age effect is detected by comparing two groups: Millennials below 25 years old and 
Millennials above 30 years old. In Figure 6, Millennials below 25 considerably favor urban 
living. They are leaving the suburbs, where they used to grow up and live with their parents, to 
the central city for higher-education or for work. However, for Millennials who have passed 30, 
they return to single-family suburban housing. The patterns don’t favor the theory that 
Millennials are urbanists, as the flows in the diagrams clearly indicate. 
Figure 6 Net Mobility Flow of Millennials: <25 Years Old (Left) and >25 Years Old (Right) 
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Why Millennials leave the city when they turn into the 30s? Is it because that they are 
experiencing changes in life stages? In Figure 7 below, the single households in the left diagram 
are more inclined to city living than the married households in the right diagram. Inner City, on 
the left diagram, has a positive net in-migration from two suburban clusters, indicating single 
Millennials have been more likely to flow into the city. Even when they move out of Inner City, 
the net outflow indicates that they have favored other urban clusters. However, the right diagram 
shows that Millennials’ location choices are reversed when they are married, with the large net 
outflow from Inner City and Mix Use Dense Urban to the less urbanized neighborhoods.  
Compared to the marriage, having kids also has a significant effect in altering the trajectories of 
Millennials’ mobility, but in a different manner, as shown in Figure 8. In both diagrams, almost 
all the clusters have been losing households to the Auto-Oriented Suburbs cluster. However, the 
trend is much stronger in the right diagram. Thus, before Millennials have kids, they have 





Figure 7  Net Mobility Flows of Millennials: Single (Left) and Married (Right) 
 
 





Economic Status: Millennials’ Built Environment Preference Driven by Economic Ability 
 
The economic hardship of Millennials is also one of the major reasons that force Millennials to 
adopt lifestyles that are different from previous generations (Blumenberg et al., 2016; 
McDonald, 2015). Will high-income Millennials show a different mobility pattern to low-income 
Millennials? Will the Millennials, after gaining economic power, follow the path of Generation 
X and migrate to suburbs, or are they still willing to live in the city? The Figure 9 below shows 
the mobility patterns of households with InfoUSA estimated income level below 1st quantile 
(left) and above 3rd quantile (right). 
 
Figure 9 Net Mobility Flows of Millennials: Low Income (Left) and High Income (Right) 
 
The two diagrams strongly support the hypothesis that Millennials mobility patterns are driven 
by economic factors. The location choices of households are significantly contingent on their 
income and affordability. On the left, Inner City and Auto-Oriented Suburbs are net out-
migration clusters while Struggling Urban is net in-migration cluster. Millennials, with an 
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income level not able to sustain living in their previous neighborhoods, have compromised by 
flowing into the Struggling Urban cluster, where neighborhoods lack desirable amenities. The 
high-income group, on the right diagram, with their greater economic power, are more capable of 
choosing their preferred neighborhoods. However, unfortunately, they have been quickly 
abandoning the city and mixed-use suburbs, flowing into auto-oriented suburbs.  
Last, the mobility pattern of home-owners and renters also supports previous findings. As Figure 
10 below suggests, Inner City is the major destination for Millennial households that rent a 
house. However, when they decide to own a house, neighborhoods within the city are no longer 
their priorities.  
 
Figure 10 Net Mobility Flow of Millennials: Renter (Left) and Home Owner (Right) 
 
In all, through the above analysis, one conclusion can be driven: Millennials, when they are 
young, single, without kids, low-income and home-renting, they show a preference towards city 
35 
 
living. However, when they gradually age and step into adulthood with increasing economic 
power, traditional suburbs again become their top choices. Therefore, the descriptive analysis is 
in favor of the hypothesis that some Millennials choose a different lifestyle because of their 
economic constraints rather than because of their pro-urbanism mentality.  
However, the descriptive analysis only looks at three built environment variables, without 
controlling for other important factors that greatly influence households’ choices, for example, 
housing costs, school quality, and neighborhood demography (Schirmer et al., 2014). Therefore, 
this conclusion needs more rigorous empirical evidence from the discrete choice modeling to 
support, which will then be discussed in the subsequent chapter.  
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5. Discrete Choice Model Results 
The discrete choice model allows us to control for other important factors affecting households’ 
location choices and statistically verify the preliminary findings from the descriptive analysis. 
Besides, instead of aggregating the built environment at the cluster level, it is now possible to 
single out each dimension of the built environment and figure out which one is the most 
important. 
The base model will be introduced first. It compares Millennial households with Generation X 
households and includes solely neighborhood variables. Then I will gradually complicate the 
model by interacting built environment variables with households’ age, marriage status, number 
of kids, home ownership and income status.  
It is very rare for research on this topic to calculate the elasticity (Schirmer et al., 2014). 
Therefore, the interpretation of the regression results will mainly rely on the reported 
significance level and the direction of the coefficients.  
 
5.1. Base Model 
 
Table 3 presents the model estimation for the base model, which includes only the neighborhood 







Table 3 Multinomial Logit Model Result 1: Base Model 
==================================================================== 
                                       Dependent variable:           
                             --------------------------------------- 
                                             CHOICE   
                                 Millennials        Generation X         
                                (1)       (2)       (3)       (4)    
-------------------------------------------------------------------- 
Key Built Environment Variables: 
 
Dis. to Downtown                         0.21*              0.40***  
                                        (0.12)              (0.13)   
                                                                     
Compactness                              0.002             -0.01***  
                                        (0.002)             (0.002)  
                                                                     
Amenity                                 0.16***             0.29***  
                                        (0.04)              (0.04)   
                                                                 
Alternative mode index                 -0.24***              0.03    
                                        (0.07)              (0.07)   
 
Housing Market Variables: 
 
% owner-occupied units        -0.56**   -0.61**    -0.06     -0.23   
                              (0.27)    (0.27)    (0.26)    (0.26)   
 
% Multi-family units          1.73***   1.79***   1.09***   1.01***  
                              (0.21)    (0.21)    (0.20)    (0.20) 
   
ln(Median rent)                0.27**    0.25**    0.004     -0.08   
                              (0.12)    (0.13)    (0.11)    (0.11)   
                                                                                                                                        
Control Variables: 
                                                                     
% Non-white                   -0.29**    -0.14     0.08      0.18    
                              (0.14)    (0.14)    (0.14)    (0.14)   
                                                                     
% Foreign born                 -0.29    -0.43**    0.38*     0.27    
                              (0.21)    (0.22)    (0.20)    (0.21)   
                                                                     
% College education           0.97***   1.13***   0.52**    0.47**   
                              (0.22)    (0.23)    (0.22)    (0.23)   
                                                                     
ln (Median Income)            0.43***   0.40***   0.54***   0.53***  
                              (0.13)    (0.13)    (0.13)    (0.13)                                                                  
                                                                     
Job Accessibility by Transit  -1.73***   -1.00**  -2.36***   -0.97**  
                              (0.24)    (0.46)    (0.26)    (0.46)   
                                                                     
Elementary school             -0.003     -0.01     0.02*     0.01    
                              (0.01)    (0.01)    (0.01)    (0.01)   
                                                                     
High school                   -0.02*    -0.03**    -0.02    -0.03**  
                              (0.01)    (0.01)    (0.01)    (0.01)   
-------------------------------------------------------------------- 
Observations                   2,496     2,496     2,492     2,492   
Log Likelihood               -3,747.97 -3,724.51 -3,903.60 -3,821.07 
==================================================================== 




The results of the base model do not support the idea that Millennials have unique preferences. 
In model 1 and 3, only the variables in the control group are included. They have log-likelihood 
ratios of -3747.97 and -3903.6, respectively. After adding key variables, they reach log-
likelihood ratios of -3724.51 in model 2 and -3821.07 in model 4. Comparing the coefficients of 
key variables in model 2 and 4, both groups have been favoring the neighborhood amenities with 
a significance level less than 0.01, while Generation X households have a greater preference with 
a coefficient of 0.29 compared to 0.16 of Millennials. Generation X households also show very 
significant aversion towards downtown living and compactness level, which is not surprising. 
However, the urban built environment preferences of Millennials, in general, are very weak after 
controlling for other location factors. The model reports a smaller coefficient for the amenity 
index, a non-significant coefficient for the compactness index and a significant aversion towards 
the alternative mode index.  
Instead, Millennials show great concerns towards the housing costs and the housing structure. 
All the estimations of housing variables (median rent, % of owner-occupied housing, % of 
multifamily housing units) turn out to be significant. But only one variable (% of multifamily 
housing units) is significant for Generation X. The direction of the coefficients suggests that 
Millennials, in general, have been moving into neighborhoods with more rentable multi-family 
housing options. Meanwhile, they flow into neighborhoods with higher rents, probably as a 
reflection of their growing economic power.  
In general, the model results for Millennials and Generation X don’t differ from each other too 
much, especially in terms of the estimations for the key built environment variables. The major 
difference of their location preferences lies in the attitude towards housing characteristics. In the 
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next section, we will add interaction terms to identify the effects of changes in life stages and 
economic resources. 
 
5.2. Extended Models with Interaction Terms 
 
In the previous descriptive analysis, five factors that alter Millennials’ location choices are 
discussed: age, marriage, having kids, home ownership and income. Each factor will be tested in 
the choice model by interacting with the key variables. For easier interpretation, deterministic 
approaches are applied to divide the sample and only dummy variables will interact with the key 
variables. For example, if the coefficient for the interaction of marriage dummy variable and 
compactness index is negative and statistically significant, then marriage is powerful enough to 
alter the location choice into an aversion towards compactness. The model estimation for three 
life events will be presented first and then two economic factors. 
 
 
Life Events Interact with Key Variables 
The Table 4 below, including 3 models, presents the life cycle effects on Millennial and 
Generation X households. Model 1 interacts age of Millennials with three key variables. It does 
not do so for Generation X because most of them have already past the period of transition into 
adulthood. Model 2 and 3 test the marriage effect, representing Millennials and Generation X 
respectively. Model 4 and 5 are for the effects of having kids. For readability, the results for 
variables in the control group are omitted, as they don’t vary significantly from the estimations in 
the base model. 
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Table 4 Multinomial Logit Model Result 2: Life Event Interaction 
==================================================================================== 
                                                  Dependent variable:                
                                   ------------------------------------------------- 
                                                        CHOICE 
                                       ML        ML      GenX        ML       GenX  
                                      (1)       (2)       (3)       (4)       (5)    
------------------------------------------------------------------------------------ 
Key built environment variables: 
 
Dis. to Downtown                     0.21*    0.26**    0.44***    0.23*    0.40***  
                                    (0.12)    (0.12)    (0.13)    (0.12)    (0.13)   
                                                                                     
Compactness                         0.0005    0.01**   -0.01***    0.002   -0.01***  
                                    (0.003)   (0.002)   (0.002)   (0.002)   (0.002)  
                                                                                     
Amenity                             0.18***   0.18***   0.35***   0.18***   0.29***  
                                    (0.05)    (0.04)    (0.04)    (0.04)    (0.04)   
                                                                                     
Alternative mode index             -0.26***    -0.11    0.18**    -0.18**    0.07    
                                    (0.09)    (0.08)    (0.07)    (0.07)    (0.07)   
                                                                                     
Age effect (reference group: 25 - 30 years old): 
 
<25 y.o. * Compactness               0.001                                           
                                    (0.005)                                          
                                                                                     
<25 y.o. * Amenity                   -0.02                                           
                                    (0.07)                                           
                                                                                     
<25 y.o. * Alternative mode index    0.20*                                           
                                    (0.12)                                           
                                                                                     
>30 y.o. * Compactness               0.01                                            
                                    (0.01)                                           
                                                                                     
>30 y.o. * Amenity                   -0.08                                           
                                    (0.08)                                           
                                                                                     
>30 y.o. * Alternative mode index    -0.20                                           
                                    (0.13) 
     
Marriage effect (reference group: single):                                       
                                                                                     
Married * Compactness                         -0.01**   -0.01**                      
                                              (0.01)    (0.003)                      
                                                                                     
Married * Amenity                             -0.16**   -0.17**                      
                                              (0.08)    (0.07)                       
                                                                                     
Married * Alternative mode index             -0.50***  -0.43***                      
                                              (0.13)    (0.10)   
                     
Having kids (reference group: no kids):                                       
                     
Have Kids * Compactness                                           -0.003    -0.003   
                                                                  (0.01)    (0.005)  
                                                                                     
Have Kids * Amenity                                               -0.29**    -0.05   
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Table 4 (cont.) 
 
                                                                 (0.12)    (0.09)   
                                                                                     
Have Kids * Alternative mode index                               -0.43***   -0.29**  
                                                                  (0.17)    (0.13)  
Control variables (Omitted for simplicity)  
------------------------------------------------------------------------------------ 
Observations                         2,496     2,496     2,492     2,496     2,492   
Log Likelihood                     -3,719.15 -3,697.01 -3,795.69 -3,715.47 -3,816.77 
==================================================================================== 
Note:                                                    *p<0.1; **p<0.05; ***p<0.01 
 
Among three life stage changes, age is the least significant one. Comparing to the reference 
group (age 25-30), only one interaction term (age below 25 and alternative mode index) shows 
slight significance at the 0.1 level, and the rest estimations for age group below 25 and age group 
above 30 are all non-significant. Therefore, after controlling neighborhood characteristics, 
simply aging does not greatly change the mobility trajectories of Millennial households, and it is 
advisable to look at other life events such as marriage and having kids. 
Marriage, instead, plays an important role in driving households to the suburbs, and the effects 
are similar on both Millennials and Generation X. Model 2 and model 3 have the highest log-
likelihood ratios (-3697.01 and -3795.69) among all five models. The estimated coefficients for 
single Millennials are 0.01, 0.18 and -0.11 for compactness index, amenity index and alternative 
mode index, respectively. But they drastically drop to 0, 0.02 and -0.61 for married Millennials. 
Therefore, marriage almost eliminates the preferences of Millennial households towards 
compactness and amenity, and makes them avoid walkable, bikable and accessible 
neighborhoods even more. Also, comparing model 2 with model 3, the scale of marriage effects 
on Millennials and Generation X is similar.   
Having kids has a stronger effect on Millennials than Generation X. It significantly reverses the 
coefficient for amenity index from 0.18 for Millennials without kids, to -0.11 for Millennials 
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with kids. The estimation for alternative mode index also drops from -0.18 to -0.61. However, 
for Generation X, having kids only exerts a significant effect on their attitude towards the 
alternative mode index. 
To sum up, the discrete choice model results for life cycle effects support the previous 
conclusion that stepping into adulthood greatly changes Millennials’ location choices and makes 
them act more like the prior generation. Based on the modeling results, Millennials are attracted 
to the city when they are single. When they start to form their own families and have kids, such 
weak preference will soon disappear. Besides, the model finds that marriage and having kids 
play greater roles than the age effects.  
  
Economic Status Interacts with Key Variables 
Table 5 below presents the model testing the impacts of economic factors. Model 1 and 2 test 
different income groups while model 3 and 4 are for home ownership. Model 1 and 2 have 
relatively high log-likelihood ratios (-3658,85 and -3779.6), which means that the model 
controlling for income difference is the one with the better model fit.  
 
Table 5 Multinomial Logit Model Result 3: Economic Factor Interaction 
============================================================================ 
                                               Dependent variable:           
                                     --------------------------------------- 
                                                     CHOICE    
                                         ML       GENX       ML       GENX 
                                        (1)       (2)       (3)       (4)    
---------------------------------------------------------------------------- 
Key built environment variables: 
 
Dis. to Downtown                      0.27**    0.40***    0.22*    0.42***  
                                      (0.12)    (0.13)    (0.12)    (0.13)   
                                                                             
Compactness                            0.002   -0.01***   0.01**   -0.01***  
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                                      (0.003)   (0.002)   (0.002)   (0.002)  
                                                                             
Amenity                               0.19***   0.34***   0.16***   0.31***  
                                      (0.05)    (0.05)    (0.04)    (0.04)   
                                                                             
Alternative mode index               -0.37***    -0.04     -0.12     0.11    
                                      (0.09)    (0.08)    (0.08)    (0.07)   
                                                                             
Income effect (reference group: medium income): 
 
Low Income * Compactness              0.01**    0.01**                       
                                      (0.01)    (0.004)                      
                                                                             
High Income * Compactness             -0.01**   -0.01**                      
                                      (0.01)    (0.004)                      
                                                                             
Low Income * Amenity                 -0.52***  -0.39***                      
                                      (0.08)    (0.07)                       
                                                                             
High Income * Amenity                 0.37***   0.22***                      
                                      (0.08)    (0.08)                       
                                                                             
Low Income * Alternative mode index   0.24**    0.29***                      
                                      (0.12)    (0.11)                       
                                                                             
High Income * Alternative mode index  0.38***    -0.15                       
                                      (0.13)    (0.12)    
 
Home ownership effect (reference group: home renters):                    
                                                                             
House owner * Compactness                                -0.02***  -0.02***  
                                                          (0.01)    (0.003)  
                                                                             
House owner * Amenity                                      -0.05     -0.08   
                                                          (0.08)    (0.07)   
                                                                             
House owner * Alternative mode index                     -0.55***  -0.30***  
                                                          (0.13)    (0.10)  
Control variables (Omitted for simplicity) 
  
---------------------------------------------------------------------------- 
Observations                           2,496     2,492     2,496     2,492   
Log Likelihood                       -3,658.85 -3,779.60 -3,694.14 -3,792.64 
============================================================================ 
Note:                                            *p<0.1; **p<0.05; ***p<0.01 
 
 
Households with different income levels show significantly distinct location choices. While 
compactness is insignificant to medium-income households, it significantly attracts low-income 
households and dispels high-income households. For the amenity index, the estimation increases 
from -0.33 for low-income households, to 0.19 for medium-income households and to 0.56 for 
44 
 
high-income households, and all three estimations are significant. Access to neighborhood 
amenity attracts households that are able to afford the living costs in such neighborhoods, and it 
also gentrifies the neighborhoods by driving low-income households away. The results for 
alternative mode index is more interesting. Households with medium income level are the ones 
that move to the least accessible neighborhoods (-0.37), followed by low-income households (-
0.13). The estimated coefficient for high-income households turns out to be positive (0.01). 
These estimations are also all significant at the 0.05 or 0.01 level, and such relationship between 
income level and the alternative mode is not observed in Generation X. What does it tell us? The 
low-income households flow into the accessible neighborhoods most likely because they are 
unable to afford driving. But for high-income Millennials, it is likely to be driven by their 
preference towards active transportation modes such as walking, biking and taking transit. This 
finding, to some extent, supports the idea of a unique attitude of Millennials. However, like what 
have been found previously in the descriptive analysis, the power of this attitude is very weak in 
practice (0.01).   
The last factor being investigated is the housing ownership. Compared to home renters, 
homeowners have significantly lower chances of moving into compact and accessible areas, 
while their preferences towards the amenity level remain relatively similar to those of home 
renters.  
In all, supporting previous findings, it is concluded that the economic factors play important 
roles in determining households’ location choices. However, heterogeneity is observed among 
three built environment variables, with amenity being favored by almost all except for low-
income households and alternative mode index being favored by some high-income Millennial 
households.   
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6. Conclusion, Discussion, and Planning Implications 
This paper discussed the mobility patterns of Millennials and Generation X across different types 
of built environment in Chicago Urbanized Area from 2006 to 2015, using the InfoUSA dataset. 
The comparisons centered on the following questions: To what extent do Millennials’ location 
preferences differ from those of Generation X? Are Millennials’ preferences driven by their 
economic constraints or by their mentality? What are factors of neighborhoods that attract 
Millennials? 
Do Millennials prefer urban lifestyles? The analysis didn’t find enough evidence to support the 
belief that Millennials are urbanists. In fact, their residential location choices generally resemble 
those of Generation X, which don’t show a strong favor towards urban built environment both in 
the descriptive analysis and the discrete choice model. It is expected that more Millennials are 
moving from less dense and mixed-use neighborhoods to more urbanized ones. Unfortunately, 
this pattern is not obvious in Chicago. Their concentration in the central city in Chicago 
Urbanized Area is much weaker and more transitory than many planners may think.  
Indeed, evidence tend to support the economic constraints hypothesis rather than the changing 
attitude hypothesis. The built environment factors are much less powerful in attracting 
Millennials compared to the housing market factors, which are uniquely important to 
Millennials. It is found that Millennials tend to concentrate in the urban areas because of the 
abundant rental apartment options there, rather than the built environment itself. Moreover, both 
analyses suggest that after marriage, childbirth, income increase and owning houses, the suburbs 
will dominate Millennials’ location choices. These observations all greatly undermine the 
changing attitude hypothesis. They tell us a story that Millennials choose city living out of 
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economic and housing concerns, and they will migrate out of the city once they gain economic 
power and social stability. 
One exception is the amenity level. This research found that neighborhood amenities are very 
significant in attracting both Millennials and Generation X. However, the efforts in revitalizing a 
neighborhood by investing in its neighborhood amenities may eventually lead to gentrification.  
What does this mean for the planning profession? The fact that Millennials’ preferences towards 
city living may be weaker than public expectation presents challenges to planning efforts aimed 
at revitalizing downtown and other parts of the city. More importantly, planners need to 
accommodate the trend that Millennials, as the largest population cohort today, with their 
growing economic stability, are stepping into marriage and starting to have kids. With increasing 
car ownership and driving behavior in the coming years, they may quickly return to the single-
family suburban lifestyle which is still seen as a symbol of affluence and success in the US. 
Urban planners and transport authorities need to re-evaluate their current visions towards the 
future and be aware of the possibility of this upcoming suburbanization trend. 
I acknowledge that there are several limitations in this research. First, the commercial data that I 
used exclude several variables that could affect households’ location choices, such as household 
size, race, ethnicity, employment, etc. More importantly, it’s impossible to know the exact 
relationship among the members of a household, as well as the reasons why they move. 
However, this dataset still provides us with a lot of valuable information as it contains detailed 




Another limitation is the research area. The population of Chicago has decreased in recent 
decades, even though its downtown area is one of the most vibrant in the nation. Such a 
declining economy and population loss may alter the behavior of the Millennials in the city and 
push them to move out to the suburbs, thus obscuring signs of distinct preferences. In the future, 
I look forward to extending the analysis to some cities that are currently booming, and compare 
the results with the findings in Chicago. 
Finally, this paper has compared the behavior of Millennials and Generation X for the same 
period. Therefore, I am unable to single out the generation effect from the age effect. The data 
precluded me from analyzing Generation X’s location choices when they were younger. 
However, the method can be applied to similar longitudinal studies if data over a longer period 
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